Introduction {#sec1-1}
============

Supernumerary teeth denotes as teeth formed in excess of the normal dental formula.\[[@ref1]\] It can be single or multiple, unilateral or bilateral, malformed morphologically or normal in size and shape, and erupted or impacted.\[[@ref2]--[@ref4]\] In the primary dentition, the incidence is said to be 0.3% to 0.8% and in the permanent dentition 1.5% to 3.5%.\[[@ref5]\] The prevalence of supernumerary teeth in the general Caucasian population ranges between 1% to 3%,\[[@ref6]\] with prevalence of 2.7% and 3.4% among Japanese\[[@ref7]\] and Hong Kong\[[@ref8]\] Chinese populations, respectively. There appeared to be an increased frequency for males of nearly 2 : 1,\[[@ref2][@ref9]\] and more than 90% of all supernumeraries occur in the maxilla with a strong predilection for the premaxilla.\[[@ref2]\] Maxillary anterior supernumerary may erupt into the oral cavity or remain unerupted. It is found that approximately 25% are erupted, while rests are unerupted.\[[@ref10]\]

The etiology of the supernumerary teeth still remains unclear. "Phylogenetic process of atavism,"\[[@ref11]\] the "dichotomies of the tooth bud,"\[[@ref12]\] hereditary, and a combination of genetic and environmental factors-unified etiologic explanation\[[@ref13]\] have been suggested. A hyperactive dental lamina is where the localized and independent hyperactivity of dental lamina is the most accepted cause for the development of the supernumerary teeth.\[[@ref1][@ref12]\] However, the presence of supernumerary teeth may be part of developmental disorders such as Cleft lip and palate, Cleidocranial dysostosis, Gardner\'s syndrome, Ellis-Van Creveld syndrome, Ehlers-Danlos syndrome, Incontinentia Pigmenti, and Tricho-Rhino-Phalangeal syndrome.\[[@ref2]\]

Generally, supernumerary teeth can be classified as either supplemental or rudimentary. Supplemental teeth have morphology similar to a tooth of the normal dentition, while rudimentary teeth are small, conical, or tuberculate. The term mesiodens denotes a supernumerary tooth located between the maxillary central incisors.\[[@ref14]\] Single supernumeraries occur in 76% to 86% of cases, double supernumeraries in 12% to 23% of cases, and multiple supernumeraries in less than 1% of cases.\[[@ref2][@ref15][@ref16]\]

Most of the supernumerary teeth are asymptomatic. However, mesiodens that remains unerupted causes over-retained maxillary primary incisors, delayed or ectopic eruption of permanent central incisors, displacement and rotation of adjacent teeth,\[[@ref17]\] crowding, development of median diastema,\[[@ref2][@ref18]\] eruption into the floor of the nasal cavity,\[[@ref1]\] and less frequently formation of primordial or follicular cysts\[[@ref19]\] with significant bone destruction, and root resorption of adjacent teeth.\[[@ref2]\] When these complications are anticipated, surgical removal of the supernumerary tooth followed by orthodontic treatment is indicated. Early surgical intervention is preferred treatment to prevent clinical problems and to minimize further complications.

The case report documented four unusual cases of supernumerary teeth presented as multiple non syndromic supernumeraries in the premaxilla, supernumerary tooth with macrodontia of permanent incisor, inverted mesiodens, and supernumerary causing concomitant extrusion and intrusion of adjacent teeth.

Case Reports {#sec1-2}
============

Case 1 {#sec2-1}
------

A 12-year-old boy reported to the Department of Pedodontics and Preventive Dentistry, Rohtak, with the chief complaint of delayed eruption in relation to upper left front teeth and irregular arrangement of those present. A thorough general examination was carried out to rule out the presence of any syndrome. Medical and family histories were non-contributory. Intraoral examination revealed permanent dentition with a supernumerary tooth, made up of more than one cusp or tubercle present palatal to 11 displacing it in a labial direction. Furthermore, a soft tissue buldge was seen associated with unerupted 21 labially \[[Figure 1a](#F1){ref-type="fig"}\]. Radiographic examination revealed presence of another supernumerary in relation to 21 hindering its eruption \[[Figure 1b](#F2){ref-type="fig"}\]. Buccal object rule was applied and tooth was found to be in palatal position. On consultation, it was decided to remove both the supernumerary, surgically wait till eruption of 21, followed by orthodontic alignment of remaining upper teeth. Following extraction \[[Figure 1c](#F3){ref-type="fig"}\], 21 erupt spontaneously within 3 months. Orthodontic treatment was started to align the incisors \[[Figure 1d](#F4){ref-type="fig"}\]. The patient is now under regular review regarding future-fixed orthodontic treatment.

![Preoperative view showing upper anterior supernumerary (tuberculate type)](CCD-3-71-g001){#F1}

![OPG showing impacted midline supernumerary hindering eruption of 21](CCD-3-71-g002){#F2}

![Surgical exposure of impacted supernumerary](CCD-3-71-g003){#F3}

![Postoperative view showed well-aligned incisors](CCD-3-71-g004){#F4}

Case 2 {#sec2-2}
------

A 12-year-old boy presented with a chief complaint relating to unesthetic appearance of upper front teeth. Medical and family histories were unremarkable. Dental history revealed exfoliation of 63 four days back. Intraoral examination showed permanent dentition, except with retained 53. Supernumerary tooth (conical in shape) was located in between two central incisors displacing 11 labially and distally resulted in slight palatal displacement of 12 \[[Figure 2a](#F5){ref-type="fig"}\]. Crown structure of 11 appears somewhat larger than its normal-appearing counterpart tooth, i.e., 21. Radiographic examination disclosed presence of a mesiodens (conical) with completed root formation causing displacement of 11 distally \[[Figure 2b](#F6){ref-type="fig"}\]. Treatment plan consisted of removal of mesiodens and retained right primary canine followed by orthodontic intervention. Nance palatal arch was placed. Initially, orthodontic treatment consisted of bracketing erupted upper teeth 15-25, except for 12. On further follow ups when 11 had moved mesially sufficiently, creating space for 12, it was banded and bracketed subsequently. Patient was maintained on follow ups and showed a satisfactorily outcome without complications \[Figures [2c](#F7){ref-type="fig"} and [2d](#F8){ref-type="fig"}\].

![Preoperative view showing conical supernumerary resulted in displacement of 11](CCD-3-71-g005){#F5}

![IOPA showing midline supernumerary](CCD-3-71-g006){#F6}

![Postoperative view showing aligned incisors](CCD-3-71-g007){#F7}

![Postoperative view](CCD-3-71-g008){#F8}

Case 3 {#sec2-3}
------

A 9-year-old boy presented with displaced upper front teeth. Medical and family histories were unremarkable. Intraoral examination showed mixed dentition with a mesiodens, conical in type caused rotation and impaction of upper left and right central incisors, respectively. On palpation, a prominent soft tissue elevation was seen associated with unerupted 11, labially as well as palatally. Right lateral incisor was erupting in rotated position in palatal direction from its mesial half \[[Figure 3a](#F9){ref-type="fig"}\]. Radiographic examination revealed another supernumerary tooth with completed root formation, inverted in alignment wedged between a clinically noted mesiodens and 11, hindering its eruption \[[Figure 3b](#F10){ref-type="fig"}\]. Using buccal object rule, the tooth was found to be located palatally. Treatment was instituted to surgically extract both the supernumeraries \[[Figure 3c](#F11){ref-type="fig"}\] and to facilitate alignment and space closure using upper arch 2 by 4 fixed orthodontic therapy. After banding and bracketing 11, 12, 21, and 22, initially a ligature wire was placed in between 11 and 21 followed by continuous elastic chain to allow space closure \[[Figure 3d](#F12){ref-type="fig"}\]. The early treatment goals were achieved without complication and the patient is under regular review.

![Preoperative view showing rotation and impaction of upper central incisors](CCD-3-71-g009){#F9}

![Maxillary occlusal view showing inverted mesiodens](CCD-3-71-g010){#F10}

![Showing surgical removal of supernumerary](CCD-3-71-g011){#F11}

![Postoperative view](CCD-3-71-g012){#F12}

Case 4 {#sec2-4}
------

A 12-year-old boy reported with complaint of an extra tooth in between two upper front teeth causing an unesthetic appearance. Medical, dental, and family histories were not significant. Intraoral examination revealed permanent dentition with the presence of a mesiodens deviating 21 labially and cervically. There was mild extrusion in relation to 11 and palatal inclination of mesial half of 22 \[[Figure 4a](#F13){ref-type="fig"}\]. Radiographic examination showed presence of conical supernumerary wedged between upper two central incisors \[[Figure 4b](#F14){ref-type="fig"}\]. Treatment involved extraction of the mesiodens, subsequently followed by upper 2 by 4 fixed orthodontic therapy. A midline diastema resulted after extraction of mesiodens. Brackets were placed on 11, 12, 21, and 22, followed by banding over 16 and 26 \[[Figure 4c](#F15){ref-type="fig"}\]. A ligature wire was tied in between 11 and 21 that facilitate space closure. Also, continuous elastic chain was applied over bracketed teeth, changed on follow-up visits. Six to eight months postoperatively, both central incisors were well aligned; closing diastema \[[Figure 4d](#F16){ref-type="fig"}\] and patient was kept on follow up with removable retention appliance.

![Preoperative view showing midline supernumerary causing concomitant extrusion and intrusion](CCD-3-71-g013){#F13}

![Maxillary occlusal view showing mesiodens](CCD-3-71-g014){#F14}

![Showing fixed 2 by 4 orthodontic therapy](CCD-3-71-g015){#F15}

![Postoperative view](CCD-3-71-g016){#F16}

Discussion {#sec1-3}
==========

The origin of different types of supernumerary teeth remains speculative. Multiple tuberculate supernumerary teeth occurring in the absence of any syndrome have rarely been reported.\[[@ref1]\] They have more than one cusp; appear either alone or in pairs usually palatal to the permanent incisors and very often obstructs their eruption.\[[@ref20]\] It is speculated that they represent a third dentition and thus are different in origin from supplemental teeth. Yusof,\[[@ref21]\] in a literature review of multiple supernumerary teeth occurring in the absence of a syndrome, found the anterior maxilla to be an unusual site for this occurrence as found. Similar findings were reported in case 1 where two supernumerary teeth; both tuberculate in type, one erupted and other impacted, were found in upper anterior region that resulted in delayed eruption and displacement of 21 and 11, respectively.

Few cases reported\[[@ref22][@ref23]\] fusion of a supernumerary with successor teeth, complete or incomplete. Unusual larger or bulbous crown structure of 11 as depicted in case 2 might have been because of fusion between a supernumerary and a permanent tooth bud.

Rajab and Hamdan\[[@ref2]\] and Liu *et al*.\[[@ref24]\] stated that supernumerary teeth are frequently normally orientated. In contrast, case 3 reported inverted orientation of an unerupted supernumerary tooth. Our findings were supported by Tay *et al*.\[[@ref25]\] who studied unerupted maxillary anterior supernumerary teeth and observed that most cases are in an inverted position. Furthermore, in case 4, concomitant intrusion as well as extrusion was noted in relation to upper central incisors by a mesiodens, often not reported.

It is essential to enumerate and identify the teeth present clinically and radiographically before a definitive diagnosis and treatment plan regarding supernumerary teeth can be formulated. Radiographs played an important role to rule out the presence of impacted supernumerary teeth or other associated anomalies. Furthermore, buccal object rule serves as an essential criteria and helpful in defining an accurate position of a supernumerary tooth, either buccal or palatal, as used in case 1 and 3. Timing of interceptive treatment should be as soon as possible following clinical detection of an abnormal eruption pattern. If a significant delay, i.e., more than six months in the eruption of maxillary central incisors with respect to its antimere was noted, the presence of mesiodens should be suspected and investigated radiographically. A panoramic radiograph is a most useful screening radiograph in such situations as it shows all areas of the maxilla and mandible.

Controversy exists regarding the optimal treatment of delayed eruption due to supernumerary involvement. The options include removal of the supernumerary only, removal of the supernumerary, and orthodontic treatment to re-establish sufficient space, with or without surgical exposure of the unerupted tooth at the time of supernumerary tooth removal. Gomes *et al*.\[[@ref17]\] verified that the most common treatment of choice was surgery followed by orthodontic therapy, i.e., in 62.0% of cases.

A surgical removal of a mesiodens after diagnosis is indicated.\[[@ref15][@ref26]\] It is in the best interest of the patient to have the tooth removed immediately on discovery unless the surgery would be unjustifiably hazardous to the adjacent structures. Furthermore, an immediate surgical removal was indicated after diagnosis because intra- or postoperative complications were less likely to occur. In the present cases, there was a very low risk of iatrogenic damage to adjacent permanent incisors root according to the clinical and radiographic findings since root development of the central incisors was complete. Also, surgical procedure was simple; patients were cooperative and are more receptive to surgical management under local anesthesia and thus easier to manage. However, when unerupted teeth are symptom less, do not appear to affect dentition in any way, it is best to be left in place and kept under observation.\[[@ref2]\] The potential disadvantages associated with this deferred surgical plan include loss of eruptive force of adjacent teeth, loss of space and crowding of the affected arch, and possible midline shifts. In their study, 23 children aged less than 11 years and 17 aged greater than 11 years at the time of supernumerary removal, Hogstrum and Andersson\[[@ref9]\] found no evidence of root resorption, loss of vitality, or disturbance of root development during the three-year follow-up period. However, clinical complications were seen in 88.5% of the patients with ST, with displacement and failure of eruption being the most frequent.\[[@ref5]\] Moreover, a possible relationship between ST and other developmental anomalies, such as dens evaginatus and talon cusps, has been proposed. ST premolars appeared to be more prevalent in Chinese children with dens evaginatus than in the general population.\[[@ref27]\]

In the present case reported, supernumerary teeth resulted in varying degrees of orthodontic problems, i.e., rotation, crowding, displacement, and delayed eruption of permanent incisors necessitating surgical removal; facilitate spontaneous eruption of the permanent central incisors.

Spontaneous eruption following supernumerary removal is suggested to be in the range of 54% to 75%.\[[@ref28]\] In case 1 and 3, spontaneous eruptions occur within 3 months after eruption. DiBiase\[[@ref28]\] suggests that most teeth experiencing delayed eruption will spontaneously erupt within 18 months of supernumerary removal alone, provided the delayed tooth is not excessively displaced and have a potential to erupt. Furthermore, if the roots of the incisors are completely or nearly formed, there may be diminution of eruptive potential that will necessitate orthodontic treatment,\[[@ref29]\] as carried out in the present cases.

Whenever supernumerary teeth are diagnosed, single or multiple, a decision regarding the appropriate management should be made carefully. In our opinion, the clinical management of multiple supernumerary teeth poses a great challenge to clinicians. Therefore, it is important to initiate appropriate consultation and each case should be individually assessed.

Conclusion {#sec1-4}
==========

Supernumerary teeth are relatively common and present a variety of complications. The clinician should have thorough knowledge of signs suggesting the presence of supernumerary teeth including non- or delayed eruption, alterations in the eruptive pattern, diastema formation, midline shift, and crowding. On appropriate diagnosis, early intervention is required in the form of surgical or orthodontic treatment and combination in order to minimize unwanted side effects to the developing dentition. The cases described above represent a small sample of the possible presentations for cases involving supernumerary teeth.
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